Synergistic effects of male sex and obesity on hepatic insulin dynamics in SHR/Mcc-cp rat.
The effects of obesity and sex on hepatic insulin metabolism were evaluated in the SHR/Mcc-cp rat. During in situ liver perfusion, insulin clearance rate (CLR) expressed per gram of liver tissue was reduced by 58 and 68% in obese females and males, respectively, compared with lean controls. Male sex resulted in CLR reductions of 46% in lean and 59% in obese animals. Obesity resulted in 50% reduction of insulin-receptor binding to isolated hepatocytes. In both lean and obese animals, male sex also resulted in a decrease of approximately 34% in insulin binding. Scatchard plots indicated that the reduction in insulin binding was primarily due to a decrease in number of cell surface receptors. Receptor-mediated insulin degradation was 40% less in obese than lean animals. Male sex also resulted in 27% less insulin degradation relative to females. Receptor-mediated insulin partitioning between four compartments (cell surface bound, internalized and/or cryptic, degraded, and dissociated or released intact), expressed as a percentage of the initial membrane-bound hormone, did not differ between the animal groups. Thus, male sex and obesity are independently and additively associated with a reduction in hepatic insulin clearance and a decrease in the number of cell surface insulin receptors with a proportional decrease insulin compartmentalization and degradation. This mechanism may partly account for the synergistic effects of male sex and obesity on the degree of hyperinsulinemia and insulin resistance and the predisposition to diabetes.